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REMARKS 



Claims 1-16 and 18-20 are pending. By this amendment, Figure 2 is amended; the 
specification is amended; and claim 19 is amended. Reconsideration in view of the above 
amendments and following remarks is respectfully requested. 

The drawings were objected to under 37 C.F.R. § 1.83(a). Figure 2 has been amended 
in accordance with the suggestion of the Office Action. The amendments to Figure 2 are 
supported by the application as originally filed, for example, by original claim 1 1 . 

Reconsideration and withdrawal of the objection under 37 C.F.R. § 1.83(a) are 
respectfully requested. 

Claim 19 was objected to. Claims 19 has been amended to change "detecting" to - - 
detection - - to provide antecedent basis for the claimed three position detection devices. 
With respect to the objection that the arrangement of the three position detection devices 
orthogonally with respect to each other is not possible in a plane, Applicants respectfully note 
that claim 19 does not recite that the three position detecting devices are arranged in a plane. 

Reconsideration and withdrawal of the objection to claim 19 are respectfully 
requested. 

The undersigned notes that the rejection of claims 5 and 9 is improper as it fails to 
present a proper prima facie case of obviousness for the following reasons. Claim 5 depends 
from claim 1. Claim 1 was rejected under 35 U.S.C. § 103(a) over Van Den Brink (U.S. 
Patent 5,801,832) in view Kanaya et al. (U.S. Patent 5,995,222) and Ferraro et al. Claim 5, 
however, was rejected under 35 U.S. §103(a) over Van Den Brink in view of Ferraro et al. 
and further in view of Gallagher (U.S. Patent 5,811,816). The rejection of claim 5 fails to 
present a prima facie case of obviousness and is improper as it fails to include the features 
disclosed by Kanaya et al., which was used in the rejection of claim 1. As the rejection of 
claim 5 does not include all of the claimed features, namely, those allegedly disclosed or 
suggested by Kanaya et al., the rejection of claim 5 is improper and must be withdrawn. 
Similarly, claim 9 was rejected under 35 U.S.C. § 103(a) over Van Den Brink and Ferraro et 
al. As claim 9 depends from claim 1 and includes all the features thereof, any rejection of 
claim 9 under 35 U.S.C. §103(a) must include Kanaya et al. as that reference was applied 
against claim 1. As Kanaya et al. was not applied against claim 9, the rejection fails to 
present a prima facie case of obviousness, is improper, and must be withdrawn. 

Claims 1-3, 6, 7, 10, 12-16, 18 and 20 were rejected under 35 U.S.C. §103(a) over 
Nishi (U.S. Patent 6,331,885) in view of Kanaya et al. and Ferraro et al. The rejection is 
respectfully traversed. 
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The instant application was filed December 20, 2000 and claims priority to European 
Application 99310407.4, filed December 22, 1999. A certified copy of the European 
application, in English, was filed with the application on December 20, 2000 and receipt of 
such certified copy was acknowledged in the Office Action dated October 8, 2002. 
Accordingly, Applicants have established a date of invention, at the latest, of December 22, 
1999, the filing date of the European application. 

Nishi '885 issued from U.S. Application 09/525,732, filed March 14, 2000. The U.S. 
application was a continuation-in-part of international application PCT/JP98/04223, filed 
September 18, 1998. PCT/JP98/04223 published as WO 99/16113 on April 1, 1999, in 
Japanese. A copy of the first three pages of WO 99/161 13 is enclosed. As PCT/JP 98/04223 
was not filed before November 29, 2000 and was not published in English, Nishi '885 cannot 
rely on the filing date of international application PCT/JP98/04223 for an effective prior art 
date under 35 U.S.C. § 102(e). Nishi '885 thus has an effective prior art date under 35 U.S.C. 
§102(e) as of the filing date of U.S. Application 09/525,732, which is March 14, 2000. As 
Applicants have established a date of invention of at least as late as December 22, 1999 
through the submission of their priority document, Nishi '885 is not prior art under 35 U.S.C. 
§102(e) as its effective prior date, March 14, 2000, is after Applicants' established date of 
invention. 

Reconsideration and withdrawal of the rejection of claims 1-3, 6, 7, 10, 12-16, 18 and 
20 under 35 U.S.C. § 103(a) over Nishi '885 in view of Kanaya et al. and Ferraro et al. are 
respectfully requested. 

As no valid objections or prior art rejections have been applied against claims 18-20, 
Applicants respectfully submit that those claims are allowable and request indication of such 
in the next Office Action. 

Claims 1-3, 6, 7, 10 and 12-16 were rejected under 35 U.S.C. §103(a) over Nishi '195 
in view of Kanaya et al. and Ferraro et al. In addition, claims 1-4, 6-8, 10 and 12-16 were 
rejected under 35 U.S.C. § 103(a) over Van Den Brink in view of Kanaya et al. and Ferraro et 
al. The rejections are respectfully traversed. 

As discussed on pages 3 and 4 of the Amendment filed November 1 8, 2002, Nishi 
'195 does not disclose or suggest a position detection device as recited claims 1 and 15, nor 
does Nishi '195 disclose or suggest a method a determining a reference a position of a 
movable object table, as recited in claims 12 and 16. The system of Nishi '195 is nothing 
more than what is disclosed as prior art in the instant specification on page 3, lines 27-34. 
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Van Den Brink also fails to disclose or suggest a position detection device as recited 
in claims 1 and 15 and a method of determining a reference position of a movable object table 
as recited in claims 12 and 16. Van Den Brink discloses nothing more than a known prior art 
system in which an alignment device uses two alignment beams for aligning a substrate 
alignment mark on a mask alignment mark. The interferometers of Van Den Brink do not 
detect a position, they do nothing more than measure a change in position from an aligned 
position. 

Ferraro et al. fail disclose or suggest a position detection device as recited in claims 1 
and 15 and a method of determining a reference position of a movable object table as recited 
in claims 12 and 16. 

Kanaya et al., newly cited in the January 16, 2003 Office Action, discloses a subject 
positioning device for an optical interferometer which divides a light beam into an object 
beam and a reference beam by a beam splitter and directs the object and reference beams to a 
test surface of a subject in a reference surface, respectively. Kanaya et al. thus is similar to 
Nishi '195 and Van Den Brink in that they disclose nothing more than a known prior art 
interferometer system which determines a change in position from a known reference 
position. The interferometer of Kanaya et al. is not a position detection device. 

As neither Nishi '195, Van Den Brink, Kanaya et al. nor Ferraro et al. disclose or 
suggest a position detection device as recited in claims 1 and 15 or a method of determining a 
reference position of a movable object table, any combination of the references fails to 
present a prima facie case of obviousness against claims 1, 12, 15 and 16. 

The Office Action on page 8, paragraph number 1 1 states "the recitation 'position 
detection device' has not been given patentable weight because the recitation occurs in the 
preamble. A preamble is generally not accorded any patentable weight where it merely 
recites the purpose of a process or the intended use of a structure, and where the body of the 
claim does not depend on the preamble for completeness, but instead, the process steps or 
structural limitations are able to stand alone." 

It is respectfully noted that in claim 1 the recitation of a "position detection device" 
does not occur in the preamble of the claim. It is also noted that MPEP §21 1 1.02 states "the 
claim preamble must be read in the context of the entire claim. The determination whether 
preamble recitations are structural limitations or mere statements of purpose or use 'can be 
resolved only on review of the entirety of the [record] to gain an understanding of what the 
inventors actually invented and intended to accomplish by the claim'." 
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Claims 1, 12, 15 and 16 do not recite the purpose of a process or the intended use of a 
structure, they recite a position detection device including a radiation source mounted on a 
reference frame, a two-dimensional radiation detector mounted in a fixed position on the 
reference, and a mirroring device mounted on one of the object tables that is movable relative 
to the reference frame so as to reflect radiation emitted by the radiation source toward the 
radiation detector and a method of determining a reference position including emitting 
radiation from a radiation source mounted on the reference frame toward a mirroring device 
mounted an object table, reflecting the radiation, and detecting the reflected radiation in a 
two-dimensional detector mounted in a fixed position on the reference frame. 

Claims 1 and 15 are structurally different than the interferometer systems disclosed by 
Nishi '195 and Van Den Brink. Nishi '195 and Van Den Brink both fail to disclose or 
suggest the structure recited in claims 1 and 15. The examiner has acknowledged this failure 
by relying upon Kanaya et al. and Ferraro et al. to cure the structural deficiencies of Nishi 
' 195 and Van Den Brink. 

It is respectfully submitted, however, that the test for obviousness is not whether all of 
Applicants' recited structure features may be found in some combination of the prior art. A 
prima facie case of obviousness requires some suggestion or motivation, either in the 
references themselves or in the knowledge generally available to one of ordinary skill in the 
art, to modify the reference or to combine reference teachings. The motivation alleged by the 
examiner, that Ferraro et al. teach that a charged coupled device (CCD) provided advantages 
of low readout noise and high quantum efficiency and sensitivity in a wide wavelength range, 
would not have motivated one of ordinary skill in the art to modify Nishi '195 or Van Den 
Brink. One of ordinary skill in the art would not have modified the interferometers of Nishi 
'195 and Van Den Brink to use a two-dimensional radiation detector as interferometers 
simply do not use two-dimensional radiation to detect changes in position of an object from a 
zero or reference position. The combination proposed by the examiner is nothing more than 
impermissible hindsight reconstruction of Applicants' claimed invention. 

The invention relates to a lithographic projection apparatus having a position device 
which is arranged for defining a reference position (absolute position) in six degrees of 
freedom with respect to a reference frame. The position device is provided with radiation 
sources, two-dimensional detectors and mirroring devices such as corner cubes. Two of the 
six degrees of freedom can be measured by measuring a displacement of a radiation beam in a 
corner cube. Thus, a simple but effective position device is obtained that can determine a 
reference position with an accuracy in the order of micrometers. The invention does not 
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relate to an alignment procedure. As is well known in the art, the detectors are not even 
suited for the required nanometer accuracy in alignment procedures. 

Van Den Brink relates to an alignment procedure. During the alignment procedure 
relative positions are measured. The measurements are based on the principle of two gratings 
and corresponding light interference in order to obtain nanometer accuracy. Thus, Van Den 
Brink is not analogous to the present invention, except that a reference position obtained 
according to the present invention can, for example, be used during the alignment procedure. 

Nishi '195 relates to an alignment procedure. During the alignment procedure relative 
positions are measured. The measurements are performed with an interferometer in order to 
obtain nanometer accuracy. Thus, Nishi '195 is not analogous to the present invention, 
except that a reference position obtained according to the present invention can, for example, 
be used during the alignment procedure. 

Kanaya et al. relates to an alignment procedure. During the alignment procedure 
relative positions are measured. The measurements are performed with an interferometer in 
order to obtain the required accuracy in the order of nanometers. Thus, Kanaya et al. is not 
analogous to the present invention, except that a reference position obtained according to the 
present invention can, for example, be used during the alignment procedure. 

Ferraro et al. is also not analogous to the present invention as it is not reasonably 
pertinent to the particular problem faced by Applicants, determining a position in six degrees 
of freedom with respect to a reference frame. 

One of ordinary skill in the art would not have been motivated to combine Nishi '195 
or Van Den Brink with Kanaya et al. and Ferraro et al. to solve the problem of determining a 
reference position in six degrees of freedom with respect to a reference frame as they are 
directed to alignment procedures. Even assuming the references were combined, the 
combination would not result in the claimed invention. 

Reconsideration and withdrawal of the rejections under 35 U.S. C. § 103(a) over Nishi 
'195 in view of Kanaya et al. and Ferraro et al. and Van Den Brink in view of Kanaya et al. 
and Ferraro et al. are respectfully requested. 

Claims 2-4, 6-8, 10, 13 and 14 recite additional features of the invention are allowable 
for the same reasons discussed above with respect to claims 1, 12, 15 and 16 for the 
additional features recited therein. 

The rejections of claims 5 and 9 fail to present a prima facie case of obviousness for 
the reasons discussed above and will not be addressed further except to note that with respect 
to claim 9, as argued on page 3 of the Amendment filed September 4, 2002, MPEP §2144.06 
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states that "In order to rely to equivalence as a rational supporting an obviousness rejection, 
the equivalency must be recognized in the prior art, and cannot be based on Applicant's 
disclosure or the mere fact that the components at issue are functional or mechanical 
equivalents." The examiner is respectfully requested to recite at least one prior reference that 
recognizes the alleged equivalency of the claimed devices or withdraw the rejection . 

Applicants appreciate the indication that claim 11 defines patentable subject matter. 
However, in view of the above amendments and remarks, Applicants respectfully submit that 
all the claims are allowable and that the entire application is in condition for allowance. 

Should the examiner believe that anything further is desirable to place the application 
in better condition for allowance, the examiner is invited to contact the undersigned at the 
telephone number listed below. 



JPDXtmt 

P.O. Box 10500 

McLean, VA 22102 

(703) 905-2000 
Enclosures: 

Appendix (p. 9) 

Request for Approval of Drawing Corrections w/Fig. 2 
WO 99/16113 (3 pages) 




Respectfully submitted, 
Pillsbury Winthrop LLP 



John P. Darling / 
Reg.No.:44,482 ' 
Tel. No.: (703) 905-2045 
Fax No.: (703) 905-2500 
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APPENDIX 



VERSION WITH MARKINGS TO SHOW CHANGES MADE 



IN THE DRAWINGS : 

Figure 2 is amended as shown in the attached Request for Approval for Drawing 
Corrections. 

IN THE SPECIFICATION : 

The specification is amended as follows: 

The whole paragraph beginning on page 10, line 21 is changed as follows: 
Ideally, the positions of the radiation source/detector units on the metrology 
(reference) frame and the reflectors on the table are such that the table can be moved to a 
position where zero outputs are given for all six degrees of freedom simultaneously. (It 
should be noted though that the "zero" position need not be the position at which all detectors 
give their zero or mid range outputs; any repeatable and unique combination of output signals 
from the three 2-dimensional detectors can be defined as the zero position.) In other words, 
the capture zones of all the detection apparatus 10A, 10B, 10C should overlap. However, it 
may not always be possible because of the requirements of other components of the device to 
arrange this. In that case, the table may be moved between the capture zones of each of 
apparatus 10A, 10B, 10C and position signals from the incremental detector indicating the 
movement of the table between specific positions as indicated by the reference detection 
apparatus 10A, 10B, 10C used to determine the zero reference position. Output signals OS 
from the position detecting apparatus 10A, 10B, IPC and the interferometers IF are combined 
by a combiner CB to determine an absolute position of the table. 

IN THE CLAIMS : 

Claim 19 is amended as follows: 

19. (Amended) Apparatus according to claim 18, wherein the three position 
[detecting] detection devices are arranged orthogonally with respect to each other. 
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(57) Abstract 

The Y-axis direction position of the stage (WST) is directly 
measured by an interferometer (76Y). The X-axis direction position 
of the stage (WST) is determined by performing calculation based on 
the values measured by first and third interferometers (76X1, 76X2) 
for measuring the position of the stage (WST) in different directions. 
First to third reflecting surfaces (60a, 60b, 60c) are arranged in a 
triangle to allow use of a triangle stage (WST), which reduces the 
size and weight of the stage compared with a conventional 
rectangular stage. When transferring a mask pattern onto a plurality 
of shot areas (SI, S2) on the substrate sequentially, the throughput 
can be improved by performing the prescan of the shot area (S21) 
and the stepping operation of the shot area (S2) parallelly. 
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